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* NOTICES * 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wavelength-multiplexing lightwave-signal sending set characterized by to have 
two or more lightwave-signal transmitting means output the lightwave signal which put the 
sending signal on two or more light from which wavelength differs mutually non-become 
irregular, respectively, a wavelength-multiplexing means multiplex the lightwave signal of each 
wavelength outputted from two or more of said lightwave-signal transmitting means, and output 
a wavelength-multiplexing lightwave signal, and an optical branching means do branching n of 
said wavelength-multiplexing lightwave signal (n is two or more integers), and transmit to 
juxtaposition in n optical transmission lines. 

[Claim 2] Two or more lightwave signal transmitting means to output the lightwave signal which 
put the sending signal on two or more light from which wavelength differs mutually non-become 
irregular, respectively, The lightwave signal of each wavelength outputted from said two or more 
lightwave signal transmitting means n branching, respectively Two or more optical branching 
means to carry out, The wavelength multiplexing lightwave signal sending set characterized by 
having n wavelength multiplexing means to multiplex the lightwave signal of each wavelength 
of which n branching was done with said two or more optical branching means, respectively, to 
generate n wavelength multiplexing lightwave signals, and to transmit to juxtaposition in n 
optical transmission lines. 

[Claim 3] The 1st lightwave signal transmitting means which outputs the lightwave signal which 
put the sending signal on a light of predetermined wavelength non-become irregular, The 
lightwave signal of the predetermined wavelength outputted from said 1st lightwave signal 
transmitting means n branching The optical branching means to carry out, The 2nd lightwave 
signal transmitting means which outputs n lightwave signals which put the sending signal on n 
light of the same wavelength non-become irregular mutually, respectively unlike said 
predetermined wavelength, The wavelength multiplexing lightwave signal sending set 
characterized by having n wavelength multiplexing means to multiplex the lightwave signal of 
which n branching was done with said optical branching means, and n lightwave signals 
outputted from said 2nd lightwave signal transmitting means, respectively, to generate n 
wavelength multiplexing lightwave signals, and to transmit to juxtaposition in n optical 
transmission lines. 
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[Claim 4] It is the wavelength multiplexing lightwave signal sending set which said 1 st 
lightwave signal transmitting means is a configuration which outputs two or more lightwave 
signals with which wavelength differs mutually in a wavelength multiplexing lightwave signal 
sending set according to claim 3, and said 2nd lightwave signal transmitting means makes n 
lightwave signals of the same wavelength 1 set, and is characterized by being the configuration 
which outputs the lightwave signal which is two or more sets from which wavelength differs 
mutually. 

[Claim 5] A lightwave signal change means to choose one of the wavelength multiplexing 
lightwave signals transmitted to juxtaposition in n optical transmission lines, A wavelength 
demultiplexing means to separate spectrally into the lightwave signal of each wavelength the 
wavelength multiplexing lightwave signal chosen with said lightwave signal change means, Two 
or more lightwave signal receiving means to receive the lightwave signal of each of said 
wavelength, respectively, and to output two or more input signals, When a failure is in the 
wavelength multiplexing lightwave signal transmitted through the optical transmission line 
chosen with said lightwave signal change means, or the lightwave signal of each wavelength The 
wavelength multiplexing lightwave signal receiving set characterized by having the control 
means which controls said lightwave signal change means to choose the wavelength 
multiplexing lightwave signal transmitted in other optical transmission lines. 
[Claim 6] n wavelength demultiplexing means to separate spectrally into the lightwave signal of 
each wavelength the wavelength multiplexing lightwave signal transmitted to juxtaposition in n 
optical transmission lines, respectively, A lightwave signal change means to choose one 
lightwave signal from the lightwave signal of each wavelength outputted from said n wavelength 
demultiplexing means for every wavelength, Two or more lightwave signal receiving means to 
receive the lightwave signal of each of said wavelength, respectively, and to output two or more 
input signals, The wavelength multiplexing lightwave signal receiving set characterized by 
having the control means which controls said lightwave signal change means to choose the 
lightwave signal transmitted in other optical transmission lines when a failure is in the lightwave 
signal of each wavelength chosen with said lightwave signal change means. 
[Claim 7] n wavelength demultiplexing means to separate spectrally into the lightwave signal of 
each wavelength the wavelength multiplexing lightwave signal transmitted to juxtaposition in n 
optical transmission lines, respectively, The lightwave signal of each wavelength outputted from 
said n wavelength demultiplexing means is inputted. A lightwave signal change means to choose 
one lightwave signal for every wavelength about the wavelength of the 1st lightwave signal 
transmitting means according to claim 3, and to output the lightwave signal of each wavelength, 
respectively about the wavelength of the 2nd lightwave signal transmitting means according to 
claim 3, Two or more lightwave signal receiving means to receive the lightwave signal of each 
of said wavelength, respectively, and to output two or more input signals, The wavelength 
multiplexing lightwave signal receiving set characterized by having the control means which 
controls said lightwave signal change means to choose the lightwave signal transmitted in other 
optical transmission lines when a failure is in said lightwave signal of the wavelength of the 1st 
lightwave signal transmitting means chosen with said lightwave signal change means. 
[Claim 8] The light wave length multiplex communication system characterized by being the 
configuration of having connected between a wavelength multiplexing lightwave signal sending 
set according to claim 1 or 2 and wavelength multiplexing lightwave signal receiving sets 
according to claim 5 or 6 through n optical transmission lines which carry out the parallel 
transmission of the wavelength multiplexing lightwave signal. 
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[Claim 9] The light wave length multiplex communication system characterized by being the 
configuration of having connected between a wavelength multiplexing lightwave signal sending 
set according to claim 3 or 4 and wavelength multiplexing lightwave signal receiving sets 
according to claim 7 through n optical transmission lines which carry out the parallel 
transmission of the wavelength multiplexing lightwave signal. 

[Claim 10] The light wave length multiplex communication system characterized by having had 
the signal change means which changes the lightwave signal which puts said sending signal on 
said wavelength multiplexing lightwave signal sending set in a light wave length multiplex 
communication system according to claim 8 or 9, and having the signal change means which 
changes the input signal outputted to said wavelength multiplexing lightwave signal receiving set 
from said lightwave signal receiving means corresponding to the change of the signal change 
means of said wavelength multiplexing lightwave signal sending set. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is changed to reserve wavelength, when a failure occurs 
in the lightwave signal of a certain wavelength among the lightwave signals by which light wave 
length multiplex transmission is carried out, and when a failure occurs in an optical transmission 
line, it relates to the wavelength multiplexing lightwave signal sending set, wavelength 
multiplexing lightwave signal receiving set, and light wave length multiplex communication 
system which change to a reserve optical transmission line and perform failure restoration. 
[0002] 

[Description of the Prior Art] In the optical transmission system as which high dependability is 
required, as shown in drawing 10 , it has the lightwave signal sending set 10, an optical 
transmission line 2, and two or more sets of lightwave signal receiving sets 30, and has 
composition changed using the switcher 4 by the side of a sending set, and the switcher 5 by the 
side of a receiving set. namely, ~ usually - the lightwave signal sending set 10-1, an optical 
transmission line 2-1, and the lightwave signal receiving set 30-1 — present — business — it 
transmits and receives by using as a system, when a failure occurs in the either, switchers 4 and 5 
are controlled using the control system which is not illustrated, and it changes to the lightwave 
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signal sending set 10-2 which constitutes a reserve system, an optical transmission line 2-2, and 
the lightwave signal receiving set 30-2. 

[0003] Moreover, in a light wave length multiplex communication system, since a signal which 
is different on two or more wavelength can be transmitted, two or more channels can be formed 
in one optical transmission line. Therefore, when the sending circuit or receiving circuit of a 
certain wavelength breaks down, a communication link can be continued using the same optical 
transmission line only by changing to other sending circuits and receiving circuits of wavelength. 
However, to failure of an optical transmission line, it is necessary to equip a duplex with an 
optical transmission line like the case of drawing 10 . 

[0004] Drawing 1 1 shows the example of the light wave length multiplex communication 
structure of a system as which high dependability is required, drawing ~ setting ~ the 
wavelength multiplexing lightwave signal sending set 1-1, an optical transmission line 2-1, and 
the wavelength multiplexing lightwave signal receiving set 3-1 ~ present — business ~ 
constituting a system, the wavelength multiplexing lightwave signal sending set 1-2, an optical 
transmission line 2-2, and the wavelength multiplexing lightwave signal receiving set 3-2 
constitute a reserve system. The wavelength multiplexing lightwave signal sending set 1 is 
constituted by the wavelength multiplexing component which carries out wavelength 
multiplexing of the lightwave signal of each wavelength to the sending circuit Tl - T3 which 
transmit the lightwave signal of wavelength lambda l-lambda3, and is sent out to an optical 
transmission line 2. A receiving set 2 is constituted by the receiving circuits R1-R3 which 
receive the wavelength demultiplexing component which divides a wavelength multiplexing 
lightwave signal into the lightwave signal of wavelength lambdal-lambda3, and the lightwave 
signal of each wavelength. 

[0005] With this configuration, sending-signal ** and ** are inputted into the wavelength 
multiplexing lightwave signal sending set 1-1 through a switcher 4, and it changes into the 
lightwave signal of wavelength lambdal and lambda2, respectively, and transmits to the 
wavelength multiplexing lightwave signal receiving set 3-1 through wavelength many weights 
and an optical transmission line 2-1. In the wavelength multiplexing lightwave signal receiving 
set 3-1, a wavelength multiplexing lightwave signal is divided into the lightwave signal of 
wavelength lambdal and lambda2, it receives, and input-signal ** and ** are outputted through a 
switcher 5. Here, when a failure occurs in the sending circuit Tl of the wavelength multiplexing 
lightwave signal sending set 1-1, a switcher 4 changes sending-signal ** to sending-circuit T3, 
and transmits it as a lightwave signal of wavelength lambda 3. On the other hand, in the 
wavelength multiplexing lightwave signal receiving set 3-1, the lightwave signal of wavelength 
lambda 3 is received in a receiving circuit R3, a switcher 5 is changed, and input-signal ** is 
outputted. In addition, it is also the same as when the failure occurred in the receiving circuit Rl 
of the wavelength multiplexing lightwave signal receiving set 3-1, or when a failure occurs in the 
lightwave signal of wavelength lambda 1 in an optical transmission line 2-1. 
[0006] moreover, the same failure - setting - the wavelength multiplexing lightwave signal 
sending set 1-1, an optical transmission line 2-1, and the wavelength multiplexing lightwave 
signal receiving set 3-1 - present - business ~ there is also the approach of changing from a 
system to the reserve system of the wavelength multiplexing lightwave signal sending set 1-2, an 
optical transmission line 2-2, and the wavelength multiplexing lightwave signal receiving set 3-2 
extensively. In this case, also in failure generating of an optical transmission line 2-1, it can 
respond. 
[0007] 
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[Problem(s) to be Solved by the Invention] By the way, the light wave length multiplex 
communication system of drawing 1 1 equips the duplex with the wavelength multiplexing 
lightwave signal sending set which has two or more sending circuits and wavelength 
multiplexing components, and the wavelength multiplexing lightwave signal receiving set which 
has two or more receiving circuits and wavelength demultiplexing components, respectively, in 
order to double an optical transmission line. Therefore, while cost became large, when the 
lightwave signal of a certain wavelength became a failure as mentioned above, there were two 
kinds of solutions, a wavelength change and the change of every sending set (receiving set), and 
there was high redundancy beyond the need. 

[0008] This invention aims at offering the wavelength multiplexing lightwave signal sending set, 
wavelength multiplexing lightwave signal receiving set, and light wave length multiplex 
communication system which can respond to the both sides of the failure of the lightwave signal 
of each wavelength, and the failure of an optical transmission line by the configuration of the 
minimum and low cost. 
[0009] 

[Means for Solving the Problem] (Claims 1, 2, 5, 6, 8, and 10) The wavelength multiplexing 
lightwave signal sending set (claim 1) of this invention Two or more lightwave signal 
transmitting means to output the lightwave signal which put the sending signal on two or more 
light from which wavelength differs mutually non-become irregular, respectively, It has a 
wavelength multiplexing means to multiplex the lightwave signal of each wavelength outputted 
from two or more lightwave signal transmitting means, and to output a wavelength multiplexing 
lightwave signal, and an optical branching means to do n branching (for n to be two or more 
integers) of a wavelength multiplexing lightwave signal, and to transmit to juxtaposition in n 
optical transmission lines. 

[0010] Moreover, the wavelength multiplexing lightwave signal sending set (claim 2) of this 
invention Two or more lightwave signal transmitting means to output the lightwave signal which 
put the sending signal on two or more light from which wavelength differs mutually non-become 
irregular, respectively, The lightwave signal of each wavelength of which n branching was done 
with two or more optical branching means which do n branching of the lightwave signal of each 
wavelength outputted from two or more lightwave signal transmitting means, respectively, and 
two or more optical branching means is multiplexed, respectively, n wavelength multiplexing 
lightwave signals are generated, and n optical transmission lines are equipped with n wavelength 
multiplexing means to transmit to juxtaposition. 

[001 1] On the other hand, the wavelength multiplexing lightwave signal receiving set (claim 5) 
of this invention A lightwave signal change means to choose one of the wavelength multiplexing 
lightwave signals transmitted to juxtaposition in n optical transmission lines, A wavelength 
demultiplexing means to separate spectrally into the lightwave signal of each wavelength the 
wavelength multiplexing lightwave signal chosen with the lightwave signal change means, Two 
or more lightwave signal receiving means to receive the lightwave signal of each wavelength, 
respectively and to output two or more input signals, When a failure is in the wavelength 
multiplexing lightwave signal transmitted through the optical transmission line chosen with the 
lightwave signal change means, or the lightwave signal of each wavelength, it has the control 
means which controls a lightwave signal change means to choose the wavelength multiplexing 
lightwave signal transmitted in other optical transmission lines. 

[0012] Moreover, the wavelength multiplexing lightwave signal receiving set (claim 6) of this 
invention n wavelength demultiplexing means to separate spectrally into the lightwave signal of 
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each wavelength the wavelength multiplexing lightwave signal transmitted to juxtaposition in n 
optical transmission lines, respectively, A lightwave signal change means to choose one 
lightwave signal from the lightwave signal of each wavelength outputted from n wavelength 
demultiplexing means for every wavelength, The lightwave signal of each wavelength is 
received, respectively, and when a failure is in the lightwave signal of each wavelength chosen 
with two or more lightwave signal receiving means to output two or more input signals, and a 
lightwave signal change means, it has the control means which controls a lightwave signal 
change means to choose the lightwave signal transmitted in other optical transmission lines. 
[0013] Furthermore, the light wave length multiplex communication system (claim 8) of this 
invention is the configuration of having connected between the above wavelength multiplexing 
lightwave signal sending set and wavelength multiplexing lightwave signal receiving sets 
through n optical transmission lines which carry out the parallel transmission of the wavelength 
multiplexing lightwave signal. 

[0014] Thus, in the sending set side of this invention, by branching a wavelength multiplexing 
lightwave signal or a lightwave signal with an optical branching means by which passive 
elements, such as an optical coupler, were used, transmitting to juxtaposition in n optical 
transmission lines, choosing it with a lightwave signal change means in a receiving set side, and 
receiving, even if it does not use two or more wavelength multiplexing lightwave signal sending 
sets or wavelength multiplexing lightwave signal receiving sets, it can respond to the failure of 
an optical transmission line. 

[0015] Moreover, failure restoration of a wavelength unit and failure restoration of an optical 
transmission line unit can be reconciled by having the signal change means which changes the 
lightwave signal which puts a sending signal on a wavelength multiplexing lightwave signal 
sending set, and having the signal change means which changes the input signal outputted to a 
wavelength multiplexing lightwave signal receiving set from a lightwave signal receiving means 
corresponding to the change of the signal change means of a wavelength multiplexing lightwave 
signal sending set (claim 10). That is, even when a failure occurs, for example during failure 
restoration of a wavelength unit in an optical transmission line, it can change to a spare optical 
transmission line, with the wavelength quota situation at the time maintained. 
[0016] (Claims 3, 4, 7, 9, and 10) The wavelength multiplexing lightwave signal sending set 
(claim 3) of this invention The 1st lightwave signal transmitting means which outputs the 
lightwave signal which put the sending signal on a light of predetermined wavelength non- 
become irregular, The lightwave signal of the predetermined wavelength outputted from the 1st 
lightwave signal transmitting means n branching The optical branching means to carry out, The 
2nd lightwave signal transmitting means which outputs n lightwave signals which put the 
sending signal on n light of the same wavelength non-become irregular mutually, respectively 
unlike predetermined wavelength, The lightwave signal of which n branching was done with the 
optical branching means, and n lightwave signals outputted from the 2nd lightwave signal 
transmitting means are multiplexed, respectively, n wavelength multiplexing lightwave signals 
are generated, and n optical transmission lines are equipped with n wavelength multiplexing 
means to transmit to juxtaposition. The 1 st lightwave signal transmitting means is a 
configuration which outputs two or more lightwave signals with which wavelength differs 
mutually here, and the 2nd lightwave signal transmitting means is good also as a configuration 
which outputs the lightwave signal which is two or more sets from which n lightwave signals of 
the same wavelength are made into 1 set, and wavelength differs mutually (claim 4). 
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[0017] Moreover, the wavelength multiplexing lightwave signal receiving set (claim 7) of this 
invention n wavelength demultiplexing means to separate spectrally into the lightwave signal of 
each wavelength the wavelength multiplexing lightwave signal transmitted to juxtaposition in n 
optical transmission lines, respectively, Input the lightwave signal of each wavelength outputted 
from n wavelength demultiplexing means, and one lightwave signal is chosen for every 
wavelength about the wavelength of the 1st lightwave signal transmitting means. A lightwave 
signal change means to output the lightwave signal of each wavelength about the wavelength of 
the 2nd lightwave signal transmitting means, respectively, Two or more lightwave signal 
receiving means to receive the lightwave signal of each wavelength, respectively and to output 
two or more input signals, When a failure is in the lightwave signal of the wavelength of the 1st 
lightwave signal transmitting means chosen with the lightwave signal change means, it has the 
control means which controls a lightwave signal change means to choose the lightwave signal 
transmitted in other optical transmission lines. 

[0018] Furthermore, the light wave length multiplex communication system (claim 9) of this 
invention is the configuration of having connected between the wavelength multiplexing 
lightwave signal sending set of claims 3 and 4, and the wavelength multiplexing lightwave signal 
receiving sets of claim 7 through n optical transmission lines which carry out the parallel 
transmission of the wavelength multiplexing lightwave signal. Moreover, it has the signal change 
means which changes the lightwave signal which puts a sending signal on a wavelength 
multiplexing lightwave signal sending set, and has the signal change means which changes the 
input signal outputted to a wavelength multiplexing lightwave signal receiving set from a 
lightwave signal receiving means corresponding to the change of the signal change means of a 
wavelength multiplexing lightwave signal sending set (claim 10). 

[0019] Thus, since this invention can choose branching by the optical branching means (passive 
element), and the configuration which prepares two or more lightwave signal transmitting means 
for every wavelength, it can raise the use effectiveness of an optical transmission line. That is, 
although a signal usually different, respectively is transmitted on the wavelength which prepared 
two or more lightwave signal transmitting means, when a failure occurs, for example to the high 
signal of priority, it can change to the low path of priority. 
[0020] 

[Embodiment of the Invention] (1st operation gestalt) Drawing 1 shows the 1st operation gestalt 
of the light wave length multiplex communication system of this invention. This system is 
constituted by the wavelength multiplexing lightwave signal sending set 1, an optical 
transmission line 2-1 and 2-2, and the wavelength multiplexing lightwave signal receiving set 3 
in drawing. Here, using wavelength lambda 0 as a control channel between transmitter-receivers, 
the sending signal of input port ** - ** shall be transmitted using wavelength lambda l-lambda4, 
and it shall output to output port **-**. 

[0021] The wavelength multiplexing lightwave signal sending set 1 is connected to the monitor 
section of the signal electronic switch 1 1 which connects the sending signal of input port ** - ** 
to a sending circuit 12 (henceforth "Tl - T four"), the sending circuit Tl which changes each 
sending signal into the lightwave signal of wavelength lambdal-lambda4 - T four, a sending 
circuit Tl - T four. Furthermore, it connects with the wavelength multiplexing lightwave signal 
receiving set 3 through the control channel of wavelength lambda 0. It is constituted by an 
optical transmission line 2-1 and the optical branching component 14 which transmits to 2-2 by 
dichotomizing the control circuit 15 which performs change control of the signal electronic 
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switch 1 1, the wavelength multiplexing component 13 which multiplexs the lightwave signal of 
each wavelength, and a wavelength multiplexing lightwave signal. 

[0022] The wavelength multiplexing lightwave signal receiving set 3 An optical transmission 
line 2-1, the lightwave signal electronic switch 31 which carries out the selection output of one 
side of a wavelength multiplexing lightwave signal which receives from 2-2, the wavelength 
demultiplexing component 32 which separates a wavelength multiplexing lightwave signal 
spectrally into the lightwave signal of each wavelength, the receiving circuit 33 (henceforth "Rl- 
R4") which receives the lightwave signal of wavelength lambdal-lambda4, It connects with the 
monitor section of the signal electronic switch 34 and receiving circuits R1-R4 which connects to 
output port ** - ** the input signal outputted from receiving circuits R1-R4. Furthermore, it 
connects with the wavelength multiplexing lightwave signal sending set 1 through the control 
channel of wavelength lambda 0, and is constituted by the control circuit 35 which performs 
change control of the lightwave signal electronic switch 3 1 and the signal electronic switch 34. 
[0023] In addition, optical amplification repeating installation may be inserted in an optical 
transmission line 2-1 and 2-2 if needed. Moreover, what is necessary is to make it transmit to 
juxtaposition in three or more optical transmission lines, to replace with the optical branching 
component 14 of 2 input 2 output in that case, and just to use the optical branching component 
(optical star coupler) of a 1 input m output (m is three or more integers), although the 
configuration which doubled the optical transmission line here was shown. 
[0024] Drawing 2 shows the example of control at the time of failure generating in the 1st 
operation gestalt. as failure generating and its detection gestalt ~ (1) the case where a failure 
occurs on specific wavelength and it detects in the sending circuit 12 of the wavelength 
multiplexing lightwave signal sending set 1 ~ (2) the case where a failure occurs on specific 
wavelength and it detects in the receiving circuit 33 of the wavelength multiplexing lightwave 
signal receiving set 3 ~ (3) present — business ~ a failure occurs in the optical transmission line 
2 of a system, and it may detect in the receiving circuit 33 of the wavelength multiplexing 
lightwave signal receiving set 3 

[0025] first ~ present ~ business ~ as a system, the sending signal of input port ** - ** shall be 
changed into the lightwave signal of wavelength lambdal-lambda3 by the sending circuit Tl - 
T3, it shall transmit through an optical transmission line 2-1, the lightwave signal of wavelength 
lambdal-lambda3 shall be received in receiving circuits R1-R3, and the condition of outputting 
each input signal to output port ** - ** shall be set up 

[0026] (1) The monitor section of the failure generating sending circuit Tl of wavelength lambda 
1 detects the failure of wavelength lambda 1, and notifies it to a control circuit 15 in a sending 
circuit Tl. A control circuit 15 investigates the wavelength which is vacant now, controls the 
signal electronic switch 11, changes the sending signal of input port ** from a sending circuit Tl 
to sending-circuit T four, and transmits it as a lightwave signal of wavelength lambda 4. 
Moreover, a control circuit 15 notifies the change control information which shows that the 
sending signal of input port ** changed from wavelength lambda 1 to lambda 4 using the control 
channel of wavelength lambda 0 to the control circuit 35 of the wavelength multiplexing 
lightwave signal receiving set 3. A control circuit 35 controls the signal electronic switch 34 
according to this change control information, changes connection with output port ** from a 
receiving circuit Rl to a receiving circuit R4, and receives the lightwave signal of wavelength 
lambda 4. A broken line shows the above change condition to the signal electronic switches 1 1 
and 34 of drawing 1 . 
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[0027] (2) The monitor section of the failure generating receiving circuit Rl of wavelength 
lambda 1 detects the failure of wavelength lambda 1, and notifies it to a control circuit 35 in an 
optical transmission line 2-1 or a receiving circuit Rl. A control circuit 35 investigates the 
wavelength which is vacant now, controls the signal electronic switch 34, changes connection 
with output port ** from a receiving circuit Rl to a receiving circuit R4, and receives the 
lightwave signal of wavelength lambda 4. Moreover, a control circuit 35 notifies the change 
control information which shows that the connection with output port ** changed from the 
receiving circuit Rl to the receiving circuit R4 using the control channel of wavelength lambda 0 
to the control circuit 15 of the wavelength multiplexing lightwave signal sending set 1. A control 
circuit 15 controls the signal electronic switch 1 1 according to this change control information, 
changes the sending signal of input port ** from a sending circuit Tl to sending-circuit T four, 
and transmits it as a lightwave signal of wavelength lambda 4. A broken line shows the above 
change condition to the signal electronic switches 1 1 and 34 of drawing 1 . 
[0028] (3) The monitor section of the failure generating receiving circuits R1-R3 detects the 
failure of wavelength lambda l-lambda3, respectively, and notifies it to a control circuit 35 in an 
optical transmission line 2-1. A control circuit 35 is judged to be the failure of an optical 
transmission line 2-1 from the failure of all wavelength, controls the lightwave signal electronic 
switch 31, and changes it from an optical transmission line 2-1 to connection with an optical 
transmission line 2-2. Thereby, the lightwave signal of the wavelength lambdal-lambda3 
transmitted through the optical transmission line 2-2 is received in receiving circuits R1-R3. A 
broken line shows the above change condition to the lightwave signal electronic switch 3 1 of 
drawing 1 . 

[0029] Thus, with 1 set of wavelength multiplexing lightwave signal sending sets 1, and the 
wavelength multiplexing lightwave signal receiving set 3, the light wave length multiplex 
transmission system of this operation gestalt can enable backup of an optical transmission line, 
and can respond also to backup of a wavelength unit further. In addition, although it was vacant 
and wavelength lambda 4 was secured as a channel with this operation gestalt, at the time, it uses 
for transmission of other signals, and when a failure occurs to the signal of wavelength lambdal- 
lambda3, other signals are stopped, and you may make it usually use them as backup of the 
signal of wavelength lambdal-lambda3. 

[0030] (2nd operation gestalt) Drawing 3 shows the 2nd operation gestalt of the light wave 
length multiplex communication system of this invention. This system is constituted by the 
wavelength multiplexing lightwave signal sending set 1, an optical transmission line 2-1 and 2-2, 
and the wavelength multiplexing lightwave signal receiving set 3 in drawing. Here, using 
wavelength lambda 0 as a control channel between transmitter-receivers, the sending signal of 
input port ** - ** shall be transmitted using wavelength lambdal -lambda4, and it shall output to 
output port ** - **. 

[0031] The wavelength multiplexing lightwave signal sending set 1 The sending signal of input 
port ** The sending signal of the sending circuit Tl changed into the lightwave signal of 
wavelength lambda 1, the sending circuit T2 which changes the sending signal of input port ** 
into the lightwave signal of wavelength lambda 2, the sending circuits T3 1 and T32 which 
change the sending signal of input port ** into the lightwave signal of wavelength lambda 3, and 
input port ** Drive control of one side is carried out. the sending circuits T41 and T42 and 
sending circuit T31 which are changed into the lightwave signal of wavelength lambda 4, and 
each of T32, T41, and T42 ~ The control circuit 15 connected to the wavelength multiplexing 
lightwave signal receiving set 3 through the control channel of wavelength lambda 0, the optical 
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branching component 14 which dichotomizes the lightwave signal of each wavelength, 
respectively, and the lightwave signal of each dichotomous wavelength are multiplexed, 
respectively. It is constituted by an optical transmission line 2-1, the wavelength multiplexing 
component 13-1 transmitted to 2-2, and 13-2. 

[0032] The wavelength multiplexing lightwave signal receiving set 3 The lightwave signal of an 
optical transmission line 2-1, the wavelength demultiplexing component 32-1 which separates 
spectrally into the lightwave signal of each wavelength the wavelength multiplexing lightwave 
signal received from 2-2, respectively, 32-2, the lightwave signal electronic switch 31 which 
connects the lightwave signal of each wavelength to receiving circuits R1-R4 and a control 
circuit 35, and wavelength lambdal-lambda4 is received. It connects with the monitor section of 
receiving circuits R1-R4 and receiving circuits R1-R4 outputted to output port ** - **, connects 
with the wavelength multiplexing lightwave signal sending set 1 through the control channel of 
wavelength lambda 0 further, and is constituted by the control circuit 35 which performs change 
control of the lightwave signal electronic switch 31. 

[0033] In addition, optical amplification repeating installation may be inserted in an optical 
transmission line 2-1 and 2-2 if needed. Moreover, although the configuration which doubled the 
optical transmission line here was shown, it may be made to transmit to juxtaposition in three or 
more optical transmission lines, and it replaces with the optical branching component 14 of 2 
input 2 output in that case, and the wavelength multiplexing component 13-1 corresponding to 
each optical transmission line - 13-n are used using the optical branching component (optical star 
coupler) of a 1 input m output (m is three or more integers). Moreover, the wavelength 
multiplexing lightwave signal receiving set 3 of this operation gestalt may be replaced with the 
thing of the configuration except the signal switcher 34 from the wavelength multiplexing 
lightwave signal receiving set 3 of the 1st operation gestalt. 

[0034] The sending circuits T31 and T32 of wavelength lambda 3 and the sending circuits T41 
and T42 of wavelength lambda 4 double, respectively, one of these usually operates, and a 
control circuit 1 5 controls this operation gestalt to change to actuation of another side at the time 
of the failure. The lightwave signal of the wavelength lambda3 and lambda4 outputted from the 
either branches to the wavelength multiplexing component 13-1 and 13-2 through the optical 
branching component 14 of 2 input 2 output, and is transmitted to juxtaposition an optical 
transmission line 2-1 and 2-2. 

[0035] On the other hand, when a failure occurs in an optical transmission line 2-1 and it detects 
in receiving circuits R1-R4, a control circuit 35 is changed to connection with the lightwave 
signal of each wavelength which controlled the lightwave signal electronic switch 3 1 and was 
separated with the wavelength demultiplexing component 32-2. Thereby, the lightwave signal of 
the wavelength lambdal-lambda4 transmitted through the optical transmission line 2-2 is 
received in receiving circuits R1-R4. 

[0036] Thus, with 1 set of wavelength multiplexing lightwave signal sending sets 1, and the 
wavelength multiplexing lightwave signal receiving set 3, the light wave length multiplex 
transmission system of this operation gestalt can enable backup of an optical transmission line, 
and can respond also to backup of the sending circuit of a part of [ further ] wavelength. 
[0037] (3rd operation gestalt) Drawing 4 shows the 3rd operation gestalt of the light wave length 
multiplex communication system of this invention. This system is constituted by the wavelength 
multiplexing lightwave signal sending set 1, an optical transmission line 2-1 and 2-2, and the 
wavelength multiplexing lightwave signal receiving set 3 in drawing. Here, using wavelength 
lambda 0 as a control channel between transmitter-receivers, the sending signal of input port ** - 
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** shall be transmitted using wavelength lambdal-lambda4, and it shall output to output port ** 
- **. Moreover, by dichotomizing and transmitting about the sending signal of input port ** and 
**, it has the redundancy in an optical transmission line, and the redundancy between an optical 
transmission line and a signal is secured by signal change about the sending signal of input port 
** _ **. Moreover, optical amplification repeating installation maybe inserted in an optical 
transmission line 2-1 and 2-2 if needed. 

[0038] The wavelength multiplexing lightwave signal sending set 1 The sending signal of input 
port ** . ** The lightwave signal of the signal electronic switch 1 1 linked to sending-circuit T3- 
T6, the sending circuit Tl which changes the sending signal of input port ** into the lightwave 
signal of wavelength lambda 1, the sending circuit T2 which changes the sending signal of input 
port ** into the lightwave signal of wavelength lambda 2, sending-circuit T3 which outputs the 
lightwave signal of wavelength lambda 3, T5, and wavelength lambda 4 It connects with the 
monitor section of sending-circuit T four to output, T6, and sending-circuit T3-T6. Furthermore, 
it connects with the wavelength multiplexing lightwave signal receiving set 3 through the control 
channel of wavelength lambda 0. The control circuit 1 5 which performs change control of the 
signal electronic switch 1 1, the optical branching component 14 which dichotomizes the 
lightwave signal of wavelength Iambda0-lambda2, respectively, and the lightwave signal of the 
wavelength lambda3 and lambda4 which while dichotomized and is outputted from the 
lightwave signal of wavelength Iambda0-lambda2 and sending-circuit T3, and T four are 
multiplexed. It is constituted by the wavelength multiplexing component 1 3-2 which multiplexs 
the lightwave signal of the wavelength lambda3 and lambda4 outputted from the lightwave 
signal and sending circuits T5 and T6 of wavelength Iambda0-lambda2 of the wavelength 
multiplexing component 13-1 transmitted to an optical transmission line 2-1, and dichotomous 
another side, and is transmitted to an optical transmission line 2-2. 

[0039] Here, sending circuits Tl and T2 (lambdal, lambda2) correspond to the 1st lightwave 
signal transmitting means in claims 3 and 4, and sending-circuit T3-T6 (lambda3, lambda4) 
corresponds to the 2nd lightwave signal transmitting means in claims 3 and 4, and, in the case of 
n= 2, they correspond. In addition, the wavelength of the 1st lightwave signal transmitting means 
and the 2nd lightwave signal transmitting means may be one or three or more, respectively. 
[0040] The wavelength multiplexing lightwave signal receiving set 3 The lightwave signal of an 
optical transmission line 2-1, the wavelength demultiplexing component 32-1 which separates 
spectrally into the lightwave signal of each wavelength the wavelength multiplexing lightwave 
signal received from 2-2, respectively, 32-2, the lightwave signal electronic switch 31 which 
connects the lightwave signal of each wavelength to receiving circuits R1-R6 and a control 
circuit 35, and wavelength lambdal and lambda2 is received. The receiving circuits Rl and R2 
outputted to output port ** and **, the receiving circuits R3 and R5 which receive the lightwave 
signal of wavelength lambda 3, the receiving circuits R4 and R6 which receive the lightwave 
signal of wavelength lambda 4, the signal electronic switch 34 which connects to output port ** - 
** the input signal outputted from receiving circuits R3-R6, It connects with the monitor section 
of receiving circuits R1-R6, connects with the wavelength multiplexing lightwave signal sending 
set 1 through the control channel of wavelength lambda 0 further, and is constituted by the 
control circuit 35 which performs change control of the lightwave signal electronic switch 31 and 
the signal electronic switch 34. 

[0041] With this configuration, the sending signal of input port ** - ** is transmitted through an 
optical transmission line 2-1 as a lightwave signal of wavelength lambdal -lambda4, respectively, 
and is outputted to output port **-**. Moreover, the sending signal of input port ** and ** is 
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transmitted through an optical transmission line 2-2 as a lightwave signal of wavelength lambda3 
and lambda4, respectively, and is outputted to output port ** and **. At this time, the sending 
signal of input port ** and ** is transmitted to juxtaposition in an optical transmission line 2-1 
and 2-2 as a lightwave signal of wavelength lambdal and lambda2, chooses an optical 
transmission line 2-1 and either of 2-2 by the change of the lightwave signal electronic switch 
31, and is receivable to receiving circuits Rl and R2. That is, about the sending signal of input 
port ** and **, when a failure occurs in an optical transmission line 2-1, as a broken line shows 
to drawing 4 , backup is possible by the change of the lightwave signal electronic switch 31 . 
Moreover, when a failure occurs in the lightwave signal of wavelength lambdal and lambda2 
with the optical amplification repeating installation of an optical transmission line 2-1 etc., it can 
restore by bypassing to an optical transmission line 2-2 similarly. However, since there is no 
backup in sending circuits Tl and T2 and receiving circuits Rl and R2, the failure restoration 
cannot be performed. 

[0042] On the other hand, this configuration has not prepared backup of an optical transmission 
line about the sending signal of input port ** - **. However, backup of an optical transmission 
line or each lightwave signal is attained by preparing priority in each signal, stopping 
transmission of the low signal of priority at the time of failure generating, and transmitting the 
high signal of priority using the transceiver circuit. Hereafter, the example of control at the time 
of this failure generating is explained with reference to drawing 5 -7. 
[0043] (1) When a failure occurs in an optical transmission line 2-1, drawing 5 shows the 
example of restoration of the sending signal of input port **-**, when a failure occurs in an 
optical transmission line 2-1. About the sending signal and control channel of input port ** and 
**, the backup which uses an optical transmission line 2-2 is attained by the change of the 
lightwave signal electronic switch 31 as mentioned above. 

[0044] Here, the priority of the sending signal of input port ** and ** presupposes that it is 
higher than the priority of the sending signal of input port ** and **. According to the failure of 
an optical transmission line 2-1, sending-circuit T3 and T four which change the sending signal 
of input port ** and ** into a lightwave signal cannot be used. Then, a control circuit 1 5 controls 
the signal electronic switch 1 1, and connects the sending signal of input port ** and ** to 
sending circuits T5 and T6 instead of the sending signal of input port ** and **. Thereby, the 
sending signal of input port ** - ** is transmitted to the wavelength multiplexing lightwave 
signal receiving set 3 through an optical transmission line 2-2 as a lightwave signal of 
wavelength lambdal -lambda4. The change control information of the signal electronic switch 1 1 
is notified to the control circuit 35 of the wavelength multiplexing lightwave signal receiving set 
3 from a control circuit 15. 

[0045] In the wavelength multiplexing lightwave signal receiving set 3, each input signal is 
outputted to output port ** - ** by a control circuit's 35 controlling the lightwave signal 
electronic switch 31, and connecting to receiving circuits R1-R4 the lightwave signal of the 
wavelength lambdal -lambda4 separated spectrally with the wavelength demultiplexing 
component 32-2. In addition, as a drawing destructive line shows, it receives in receiving circuits 
R5 and R6, and you may make it connect with output port ** and ** by the change of the signal 
electronic switch 34 about the lightwave signal of wavelength lambda3 and lambda4. 
[0046] (2) When a failure occurs in sending-circuit T3, drawing 6 shows the example of 
restoration of the sending signal of input port **, when a failure occurs in sending-circuit T3. 
Here, the priority of the sending signal of input port ** and ** presupposes that it is higher than 
the priority of the sending signal of input port ** and **. 
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[0047] The monitor section of sending-circuit T3 detects the failure of wavelength lambda 3, and 
notifies it to a control circuit 15. A control circuit 15 controls the signal electronic switch 11, 
from the sending signal of input port **, it stops connection of the sending signal of low input 
port ** of priority, changes the sending signal of input port ** from sending-circuit T3 to a 
sending circuit T5, and transmits it through an optical transmission line 2-2. Moreover, a control 
circuit 1 5 notifies the change control information which shows that the sending signal of input 
port ** changed to the optical transmission line 2-2 using the control channel of wavelength 
lambda 0 to the control circuit 35 of the wavelength multiplexing lightwave signal receiving set 
3. A control circuit 35 controls the lightwave signal electronic switch 31 according to this change 
control information, changes the lightwave signal of wavelength lambda 3 from a receiving 
circuit R5 to a receiving circuit R3, and is made to receive it. Thereby, the sending signal of 
input port ** is outputted to output port **. In addition, as a drawing destructive line shows, it 
receives in a receiving circuit R5, and you may make it connect with output port ** by the 
change of the signal electronic switch 34 about the lightwave signal of wavelength lambda 3. 
[0048] (3) When a failure occurs in a receiving circuit R3, drawing 7 shows the example of 
restoration of the sending signal of input port **, when a failure occurs in a receiving circuit R3. 
Here, the priority of the transceiver signal of input/output port ** and ** presupposes that it is 
higher than the priority of the transceiver signal of input/output port ** and **. 
[0049] The monitor section of a receiving circuit R3 detects the failure of wavelength lambda 3, 
and notifies it to a control circuit 35. A control circuit 35 controls the lightwave signal electronic 
switch 31 and the signal electronic switch 34, and from the input signal of output port **, 
connection of the input signal of low output port ** of priority is stopped, and the lightwave 
signal of wavelength lambda 3 is changed from a receiving circuit R3 to a receiving circuit R5, it 
receives, and it outputs them to output port **. Thereby, the sending signal of input port ** is 
outputted to output port **. 

[0050] (4) When a failure occurs on wavelength lambda 3 and it detects in a receiving circuit R3, 
a failure generates drawing 8 on wavelength lambda 3, and when it detects in a receiving circuit 
R3, the example of restoration of the sending signal of input port ** is shown. Here, the priority 
of the transceiver signal of input/output port ** and ** presupposes that it is higher than the 
priority of the transceiver signal of input/output port ** and **. 

[0051] The monitor section of a receiving circuit R3 detects the failure of the wavelength lambda 
3 by the optical amplification repeater of an optical transmission line 2-1 etc., and notifies it to a 
control circuit 35. A control circuit 35 controls the signal electronic switch 34, from the input 
signal of output port **, stops connection of the input signal of low output port ** of priority, 
and changes connection with output port ** from a receiving circuit R3 to a receiving circuit R5. 
Moreover, a control circuit 35 notifies the change control information which shows that the 
connection with output port ** changed from the receiving circuit R3 to the receiving circuit R5 
using the control channel of wavelength lambda 0 to the control circuit 15 of the wavelength 
multiplexing lightwave signal sending set 1. A control circuit 15 controls the signal electronic 
switch 1 1 according to this change control information, changes the sending signal of input port 
** from sending-circuit T3 to a sending circuit T5, and transmits it as a lightwave signal of 
wavelength lambda 3. Thereby, the sending signal of input port ** is outputted to output port **. 
In addition, as a drawing destructive line shows, the change of the lightwave signal electronic 
switch 31 receives in a receiving circuit R3, and you may make it connect with output port ** 
about the lightwave signal of wavelength lambda 3. 
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[0052] (4th operation gestalt) The operation gestalt explained above has the composition that 
opposite arrangement of the wavelength multiplexing lightwave signal sending set 1 and the 
wavelength multiplexing lightwave signal receiving set 3 is carried out through an optical 
transmission line 2-1 and 2-2. Namely, drawing 9 (1) It has the shown adjoining node 6-1 and 
composition which doubled the optical transmission line among 6-3. Here, it is drawing 9 (2). 
The path which minds an optical transmission line 2-2, a node 6-2, and an optical transmission 
line 2-3 as backup of an optical transmission line 2-1 can be set up by inserting the node 6-2 
which contains the wavelength multiplexing lightwave signal receiving set 3 and the wavelength 
multiplexing lightwave signal sending set 1 in the path of an optical transmission line 2-2 so that 
it may be shown. 

[0053] Thus, in a general network, by using the wavelength multiplexing lightwave signal 
sending set 1 and the wavelength multiplexing lightwave signal receiving set 3 of each operation 
gestalt which were mentioned above as the sending set which constitutes a node, and a receiving 
set, when a failure occurs in the lightwave signal of a certain wavelength in a wavelength 
multiplexing lightwave signal, it changes to reserve wavelength, and when a failure occurs in an 
optical transmission line, the configuration changed to a reserve optical transmission line can be 
realized. 

[0054] In addition, in the path of the multi-hop through other nodes, the band used in each path 
will be shared, and since a limit joins the band which can use each, it is necessary to correspond 
to a band limit using a buffer etc. Moreover, in order to choose a path in consideration of band 
fluctuation, decision by the high order layer is suitable. Then, when the operation system which 
employs a communication link grasps a signal path, and notifies the modification information to 
the equipment of a high order layer and a high order layer determines the optimal path, efficient 
communication system is realizable. Besides, it is IP (Internet Protocol) as a layer. When using 
it, the router which determines a communication path has grasped the toll of a transmission line, 
the confusion situation, etc., and has determined the path of each commo data. Therefore, an 
efficient communication link is realizable by changing the parameter of the path between each 
router and choosing the optimal path by the notice from operation system. 
[0055] 

[Effect of the Invention] As explained above, the wavelength multiplexing lightwave signal 
sending set of this invention, a wavelength multiplexing lightwave signal receiving set, and a 
light wave length multiplex communication system are changed to reserve wavelength, when a 
failure occurs in the lightwave signal of a certain wavelength in a wavelength multiplexing 
lightwave signal, and when a failure occurs in an optical transmission line, the configuration 
changed to a reserve optical transmission line can be realized by low cost. 
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*e*K2-i, 2-2 ttft#C«tt-9«fll)E 
[0 0 2 1] ttft$S£flr*3ffittiK l tt, A^#- h 

d)~<aioaflrflr-5-«:as«ia* i 2 («t rTi~T4j 
fcv^> \mittmw®m®&i 1, 

A i 1 ~ X 4 W*ff-§-|C|gmi-5slffiIl]^T 1 ~T 4 , 

3KIl]KTl~T4 0^^i!'Sf|5iC^$^, 

A o em?***** L-CiS*#S^-S-g«S6B 3 



( 5 ) 
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9PBK16, **ft»jfeft**-fr«-*-S«**MJ*i [0 0 2 7] (2) 3t^K2-l*fcliSfg0KR it? 

3 , m%mm%* 2 L-c*eas» 2-1,2- gsn »?b£ 



[0 0 2 2] tt£$S£ffi*£{g£|t 3 ft, #ei£88 2 M«@tt 3 5 Mft®|& 3 5 I45L&-35V »TV* 

-l. 2-2*»fc3Hrr*tt**]i#«-*©-*fcWR SttJttrWt, ff^-KI#|HlSS3 4t*rtPUTffl**-h 

tH*t6*fll^WIHa»3 1 % ttft*S3tfflr*trft»* ©fcO^*£fms]»Rlrt»b5HiBIlSR4|i:SJBtf 
a^*£&*t«tt£M#IM?-3 2, WU- iSc&A 4fl>*flr*frftfl!-f 5. Sit, Mfflleltt 3 5 

a 4»*flr»*s«-rsfi«iaK3 3 («r fR 1 ~r it, w*#- vQbai&m*&&wa&R 1 j>»6>stt0B 

4J fcn$) , SfS@»Rl-R4A»?,tH?]Sil6ftlt R4K«J9#i?ofcit«:*-fBJtflliJ#pflM(«:«ftao 
If ^fctti^tf- KD~OI-Sftt-t-S«»W«lellS 3 4, 10 roW«if : + */w«rfflv^»*#fi*«^-aiflrS?||| 1 nm 

£ttB*Rl~R4©*=*»K«ttS*i, $&Ki«ft fPHIfc 1 S {MESS 1 5 It, dOHtflMlP 

x o *^*^L-cjft«#*ftflr*aiftlSf[i flMRcjfixrflni-Bittai&i 1 ^»iu a*jK- md 

*(s*Bia ! 0i83 i**twa*9rt«a*3 »as«flnj-sriSflriattTi*»e>aHtiaiiT4K:w»)» 

4roW9#*.iWSp*rff 3M»Bl»3 5kJ:»l*dE*Ji M A 4«>%flr#J: UTSfti" 5. K±»«0«A 

5c ^HfcEl 1 ©« *HD8lelK 11,34 wm-Qw*. 
10023] fttt. %fi9K2-l, [0 0 2 8] (3) *e«K2-l-elMF«4 

RttlST*»«1>*««fc#AL-CfcJ:^. *fc, SftHSSR 1 ~R 3 £0*^^2514, jg£ * 1 ~ * 3 

?l4*fiiSB*-»lsLfc*/ftfc*Lfctf, 3«±(D3t ***ft«U*Bi L-CMmm 3 5 lc«JSrt-S 0 ffeffil® 

l4 2A*2tiJ»»*;»«*^14|cft*.-ClA*mttl* 20 tt« L, *« *B«fl§]HJ 3 1 fcfiffl LTitfeiiK 2 

(mtt3£U:05Mfc) <0*^ift3g-? - 1 ri»fe#e»K 2 - 2~©«HfcfcWB 

&ffl^*llftl,\ ±tj, #{g&&2-2£;frLTfci££ftfc&£;i. 1~A 

[0 0 2 4] H2I4, *10£tt$ttCttltaiVS«£ 3 Oifcff ^d<gffilI]8R 1 ~R 3 W±» 

it, (0 t»**s*± j(S[S#a*fs-g-jSfff i-„ 

SB 1 W^fllKl 2 T«W+*»*, (2) #SES£ft(C [0 0 2 9] CCOJ; 5fc, *£ftKtB*>%ttft*lfici* 

3 T?«ffli-5»^, (3) affl^»3fee^K2lcp$»*S|8 ft*a*«*att**3fcJ:«), £fi3MO'<y4'ry 

30 5. «s^4* 

[0 0 2 5] t-f , fSffl^i L-C. Afltf- N(P~(3)C0 £**-r*/ufc L.T«S«LT*JV>fc*5 > i!1l?l*f4fl&<0fg 

«W«**»«IB*Ti~T3-ca*U l~A 3<D}fcfir f-co<g&icffli,\ ttft* l ~ A 3 roW^cWjjt** L 

*t**u 3fcfias»2-i*^LTfias'U «*i 1 fcfc*K*»flr**#jhu Mn~n»fi»o/< 

~*3©*flJ*SrS«EI»Rl~R3-eaflrL, #*« yt-Tyft UCWW*J:$fct,Tt>J:V\ 
«**Hl**-Klh-»CBiai-«itt*4qR*4#i-Ck» [0 0 3 0] (^2<0SUfi»ffi) 0314, **B9i0£tt 

Sfcwtl-S. «#Bii«^f l Ae?j|i2w3»ls»«fe*i-. HfcJsn 

[00 2 6] (1) aSflTHMT 1 1 X, *->*:ri»l4, iSS^fiftlf ^itlfKIl 1 t, *fi 

gmiHl&TlcCRr^Wt, j&'BA 1 LT SB2-1, 2 - 2 t , »S*a*«#S«a6ffl 3 »c t 

Stt***'*, flHS-W»ia»l l«rlMIIUTA/J!K-h 40 t UT*fiA OSrffllV KD~«W)i5H»fltf-«: 

o»iS««-?-*j36flriattTi^»e,i3swiEiBT4K:eio# **i i~A4tfflv^-ceasu a*u«- Kj-wnaj 

1 5 It, A*#- hCDO^HBtt^ttft U*»bl4K [0031] ttil»AAflr«%ttttS 1 ft, A^*~ h 

$ 9 #fr o jfc - £ «r^1-9Iff M«Pttff<rttft X 0 co!M« (D©aHSft#*»* A 1 ©3Wt#K:*«-*-5afl|ia»T 

*t**t»V»T«#*MHHHHa 3 niMft HK l , A^xK- h®<Dii«fi#Sr3Sft X 2 o*ft -^ic^Si 

3 5 ica*fl-rs 0 m«@k 3 5 ^ o«o*ftf«pff«(c -rsiSfiiasfST 2 , axx- bmmm^zm x 3 

«CTflr*!»#E]»3 4«:IWlPU ffl**-><D4»« <B*«*fcSEl!W-$a&«EIBT31. T32, A^l^-h® 

«tr«Al9lKRl>»^S«EnilR4ICfiI9ttA. KSi Oi£ftm^*^« X 4 ©*«*R:**1-SiS«0*T4 

4<D3fe{f-§-Sr§ffi-^, £i±WSJ?)lix^fi6Sr@lffMt 1, T42, ilHf EHST31 T32, TilbT42<7>^ix^i\, 
MttBKll. 3 4CWI-W+. 50 -»MIML, MlOOMft^t^lTK 



2 KSHli-S 1 4(Cj:t5«^$HS. 



( 6 ) 
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ji-en 2 14.2 

2-1, 2-2|EiSflH-a8*£S**13-l, 13 
-2l;:J:i)*MtiSti,*. 

[0 0 3 2] B£t$X£ffi*$ffiSB 3 (4, ftfi&B 2 
- 1 , 2-2 *»fea»-*-*«*#**«****l«i,*- 

a*«>3tflr*i=»«+«aft*fi»»*^ 32-1. 3 

2 - 2 , #jftftfl53tflr*«ra®E»R l ~R 4 Js J: cm 

mmm 3 5 (cjg^-t <5#ft^»sa#0B 3 1 , as a 1 ~ 10 

A 4«0^f^-^mL-Cffi^d?- KD~®jctiiA-f 3§ 
{#BBR 1~R4, £{I!e|BR l~R4<D*s.*«S.;:* 

S^93SttSBi£&tt£*u 3fc«*W»ia»3 i«> 
S3 9#*.M#P*ff 5 iflJtlPBB 3 5 fc 4. 9 
[0 0 3 3J 4ft, *eaS»2-l, £g 

^ia*e»B*:r»fcLfc«jSfc*Lfca«, 3«±<735t 
fisiKcttnciafefft 5 «t 5 1 LT t «k < , 

(mli3K±©BK) ffl3t»«j|t^ 

tm\ &&&mt*ifci-zmmm- 1 3 - 1 ~ 

13-n£fflV>5. St, *K»«gWii6*#a*(t^ 
S« 3 (±, B l o361fi»«»5*fi#£*ft-&S»S6 
B 3 *»foft»W#SS 3 4 SrSfe^fc^w t> © 4 Aii^iL 

10 0 3 4] *£jfc«lgtt % $SA 3«)aSft0»TSl, 
T32, «*A 4©&flr®BT4l, T42?J^tL- ; enz:fflfb 
3ffi?i?l4-£<o-;fr#!8>fisU ^©|3^B# Kfili^oiKj 

ittvwwtziioicfflmwi&i bfim&rtz. 30 

i*ft;j>;j»feffi#$;h,saSA 3, X4<nytmm*. 2 a 

* 2 1 4 LTtt**BB* 1 3 - 

1, 1 3-2lc»ftSii, *6iS»2-l. 2-2KB 

[0035]-*, 2 - 1 u a 

lis *«*W#0B3 l**JWLT«**S£***3 
2-2 -C»»S*Lfc«-*ft«5*fl|* t ro**tca 9 @x 
5» iftfcj:**, 3fe^«S2-2Sr^L-C^iHStLfcgt 
l~Jl4WttB^#SBEI»Rl~R4K:£{B3il 40 

6„ 

[0 0 3 6] r»± a K, *HlifeJBliro5tife^**ei£ 
iV*TA|4. l»©ttfi#S3fcft-*i8«BBl:f3J:tflj! 
*£Saff-»£ffBB3.;:j:0, )t6»<"/?r 7 

?>'i:Wj{;t5;iiit#5. 
[0 0 3 7] (Ha n*B#B) B 4 14, *£B©ft& 
J^B»«^*^A©B3©Bll»tt«:ji*?-. Hlc»v> 

-c, ^-v^^Att, as^sftit ^tsts 1 1, 3te 

«l 2 - 1 , 2-24, B ft»S%B*£flt£B 3 1 ± SO 
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4 LT&ft a 0 fcfliK A£#- KD~®©&{£«^£ 
$SA 1~A 4£ffi^Tfc«U W^jjK- h<D~@l~ffl 

tcovttt 2 L-C^-f 5 r 4 (c 4 i? ftlS&Btd*; 
tfSJCStt^U A##- h®~®©i£fS1f 
■Cl4flr#9J 0) tit 4 0 3tea«Ha 4 l*«*fllJ©JE*tt 
SrfttS-TS. *fc. *458B2-l. 2-2lC<4, £9 

[0038] ftft££*fll*j£ffi£B l it, A##- h 

o~(Bw>aH8«»fraH»ia«T 3 ~t 6 

Bttlsllg l 1 > A^#- KD©ilHStt*«r*ft A. 1 ©ft 
«*c*»-raiS«ll«T i , A##- hOroiSflKt* 

*aS A. 2 ©*«*fc:BB1-S j£« @»T 2 , gtS A 3 
©3fcf£*£ffl;>rt3iSf§BBT3, T5, aSA4©ft 
<i^£tb#-f£i£ffi|n]BT4, T6, &1f!HlRT3~T 

**tfLTKft*B#«#a«BB3e»tt*ii. ft* 

a o ~ x 2 <o%m*&m?ti 2 s&t tutsHtm* i 

4, 2^lfe$nfc-*Wja*A 0~A 2(Ojtft**3jtt)i 
aHff@BT3, T4*>bfflA*il*«*l 3, A4C0Jt 
LT 2 - 1 KiSfi-T *tS**fi*-T 

13-1, 2»tt**tfc«*O**10~A2©*fS-t 
*Jj;t/-@HSHlBT5, T6^e>th*$*i,5«^A 3, X 
4 ©jfett**-e* LT^e^B 2-2 lc3iMM-«ttft* 

[0 0 3 9] rr-C, mft®J&T 1 , T2 (A 1, A 
2) 14, ?S*Jf3, 4CfcttS»l©*«*««*R,c 
*H6L, SffSI§T3~T6 (A3, A 4) 14, S*« 

3, 4fc*ilt5»2ro*flr*ai«*Klt»J«;U, n = 2 

4*5, *l«ft«*iiS«#**sj;tf 

» 2 <om^mi^<f>^m^n^ii 10**^113 

[0 0 4 0] a^^fijtlf ^fi 3 (4, )teSB 2 
- 1 , 2-2 *>bSflN-6*««*1t*«r*lx€*v* 
*ftW*«*t»«i-6»it*S»«Jll^ 3 2-1, 3 
2-2, **ft03WB , *«r»tiattRl~R6*5J:U'»| 
«P@a 3 5 (Cg,^i-63t«^#lH]liS 31, aS A 1 , 
X2<Dftfg J %Z%mLXliij]tf-}-®, ©f^th^tSg 
ffBRRl, R2, aS A 3©#{g-f§-£rgfrif-S3Hi|H| 
BR 3, R5, *«A4Wjlfifflr#«rSflri-8*»@KR 

4, R6, gf§BBR3~R6d>e>tb*S*t5Sfgffi-f- 
?rffi^^- hfiJ~®t«8M-5flT*«j»iai|3 4, Sit 
B»Rl~R6©*s:#»tlft|ft**l, ^e>(^asAo 

<»u®°s- \*x**&mmir&imm. 1 k« 
«flr«g«)aB3 iftiU!fi#wii]B3 4© 

[0 04 1] **^-et4, AA>K- KD~®©iSfim^- 
{4, tMftLlt* A 1 ~ A 4 0^1i# fc L-C5te^B 2 
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[ 0 0 4 6 ] (2) %ff|§IKT 3 \cmm$L Ltz®&® 



11 

3. *fc, A2/*-h@. 0ro3ffft*tt, *ti*'ti® 



%X3, l4roftff^tLTttfcjI8&2-2£:frLT£ 6(4, aHt0BT 3 A^#- 



0, *«*WeiSllS3 l«)BJ0#x.(CJ:»>JtfeiSI|2- [0 0 4 7] SfltHBT 3 = jft&ASOft 

1, 2-2Wt^f'ix*»fc«RL,-CSttBttRl, R2(C ^SrgSffiLTStJfflllHlifgl 5iCii*fl1-§ e ff,iJff!HlS§l 5 
ft*"?* 5. 2 - 1 L 14, tt#g]*|s]18 1 1 trWJWLT A*d?- h®CDi£<ffi 
fciB-g-fc, A^tf-h®, <2>«i2Hf{g#K:o^T(4, d io ■?■<); t><6JfeJW6i:wffi^A^5K-b®»i3HffS-t<ngf$K* 
4<c«*S-r-^-t<t9ic:3t(t#ei#lHlK3 i«09)9#x.lc futU A^#- h®»i£flif ^fc^fSHBT 3 d>bi£ 

2 - l o^iWB'f ttttJBiSc ^f-C** 11, 12 cDjftf * S„ tfc. ffi"J«10S8 1 5 14, A**- NS>»aHtflr»tf 

Tl, T2*JitfSfllll]KRl. R2f;/<->*7*:/l4 &® 3 W WESg 3 5 ftj«Ple)K3 5 (1. r 

[0 0 4 2] *#|fii£{4, A**- h®~@?>iHl ttftl 3«>J|£«#*:g«|i]ISR 5*»6>S«B»R 3 1« 

fc£L, #flr*|c*ifeJ|{ttSrK«t, P$*3g±B*iCI4®5te 20 ttfrttttiAaK- hflHCfflaSftS. &*5, i££Jl 3(75*: 

WttOttvHI^ofgca^fJhL. *0>iS3«0***IJB tt*Kov%T«» BflttlWJ: 5K:SfSlElKR 5 1? 

«>Bt#»feB#^jW»^K:ov^H5~7«:#BafCIJl« [0 0 4 8] (3) SWEIRR 3CW#**«ftLfc»& 

0 714, £1tlIKR 3 Lfclteic, A/;* 

[0043] (i) jfys%K 2 - 1 Lfc*£ - \-®<r>mmt j *v>®.w\*?F-f. ~ ^-c, aw**- 

(D. ©coaH9(t-§-*Jio s *iJ1tpf-^^/wcov>rtt, _hS [0 0 4 9] S^ihbSr 3co^e=^g|5(i, Kft^.3coP« 

«J:9lc***»tHa«3 iroW9»ifcj:9. *es 30 «£®fflUTIf»P|5]|$3 5 MftHUftS 5 

tS2-2?rfflV^/<s'^Ty^^(c^o-CV>5o (4, jfctt 3 1 *!J:UCffi*«D*|Elft 3 4 $Mft 

[0 0 4 4] AA#-h®, @?>i£iffg*§-cofg L, »*Jlf~K»oS«fi»J:0ffjte)Rffi<ott^lHA3iK 

ftWfett, A;0*K- h®, ®c0i£1Hf J; - h®TO3M«*©«Kfcif>.ifc L, * 3 

t>*VNi-r«„ *fi«B2-10>K*fc.fcij, A^tf- S«@BR3*»bSfflriaBR5K:iSD0#*.Ta«U ffl 

>®, ©»«flrflr*«r*«»K*ift-r*iS«@»T3. f-ainmat-s, aa#- b<s>v>m 

T4r±*ffl-e*<ev\ t^-c, fflfflsIKi 5tt«#W# KSfcttiaiSftS. 

®»1 1 tillL, A^?*-f>®. ®Wi£ftfS^-(Cft*5 [0 0 5 0] (4) 3KlPSt#3>Sf6±U SffEf&R 

9, A^zK-h®, ®<0%fllflr«-«rSHtlBl«T5, T6 3tf«tllJLfc»«- 

IdSg^-TS. wWcJ;t3, A##- KD-^HOaSflTft* 08(4, KSA 3KBS*as$6±U afiE]BR3-Cfcttl 

14, Sf n~H <£>3ttf LT)t£i*S& 2 - 2 Sr^ 40 Lfc^iC, A^)^" N®roSHf ^f-§-<D^!H«Sr^-f . 

Lra6ft^tt3eflr*sft»B3tcea*ii5. ^ -r-, Ath^^-h®, ©K>^ftm-§-««5fei«fi!: 

@i& 1 1 o«ivmwff«i4. Mwae 1 5 frb&ec£m it, xm^~ h®, &o&5tfBfs**>m&mttLSi v t 

3t{I-?-a{f^a3(0$iJWiii)?g3 5|cii*p$ix5 0 *v^i-S. 

[0 04 5] Sgr^aTtff-^Sffi^a 3 -Ptt, WfflHslB [0051] SftUSlR 3 »^^^??fi|4, JfefejiB 2 - 

3 8*s*flr*8)*l3tt3 l =SrSiJjflL, SS^fi^Pi^-T io«««1>IK««tJ;«ttftl 3©»»**tflL, 

3 2-2r-»fe^tvfc^Si i~X4(03t<f^-feaff[il »®K 3 b icaiai-*. MfffiBlKSSa. ■ff^#ESS 

fi^-ico^Ttt, BBf««-e*i-J:5K:*«li]»R5. hO&«MMI<:ftfiai»R3^&SftBMR5ic«9* 

R6T?a<fL, lf^ffl#!51B3 4co«)!5#x:{rJ;?)ffi^ 50 5(4, ttWjtf- I^iottlta* 
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*{g|I]|&R 3 j»»fcg«@B8R 5 ICflJ <0 %t>otzZ. £ 

«3ltflr*aHt»Ki«)«l*lBWSi 5icfflj!ni-6. Mft 
@Kl5Ht, i«>Wlf(W#HIMili«tT*#ffl»liII(H 
1 £«W U A***- h<^3ftfit**£ftiM(Ta A> 
e>j8ttll]KT5t;:W0#*., *** 3<D%m%kLX& 

tt, BflKII-C^-r J: 9 CAA^nttDK 3 i«JBJO» 

[ 0 0 5 2 J (%4<ommmi&) a±»W L 
■ 3#» *eiSl82-l. 2-2fctf-L-C*tl*]S2fi<**x 
5 /- K 6 - 1 . 6-3 rfl-CjtefiiSK^-JBfb Lfc« 
ftfsilSg 2-2 «J£S&(c, ttft#fi%flr?£(t£iK 3 £ 

ttft*a%ffi*»Aitt i *^trv — k 6 - 2 mx-t 

fiiiSS2-2. /-K6-2, JtfiSM 2 - 3 

a»*rRifei-*rt a. 

[0 0 5 3] CO J; o Id-JBtflfc* v Y 

SES*S3t^^S<I«lB 3 a zt^X>). tefi 

*lCtt J HB*«KW "J #*., Lfc 

30 

[0 0 5 4] >5c:fe\ ftbeo y — K"$r^-ra-r^*y7'co 
y 7 r « ffcffl ^TflHgfWRtettrtr-r 6&K#*>«. * 

-f-^-eoiRiBf^iiL-c^a. m&mto-t&* 

^k-> 3 y^TAWI^MffilU *o*H* 
+*rta<T*«. iOHStKti LT I P (Interne 40 

t Protocol) Lt^a4g-g\ iafaaK^^-ta 

ffT-#OSBISf^L-CV>a„ LfctfoT, ah'iW— 
[0 0 5 5] 
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[Hi] *«w«*ft**saiflri'^7 i A«>jKiosijt 

la 2 ] jr i 0$ifc«tt(::&tt$ie?«£*aMfM* 
nftw-ragi. 

[13] ^Eoftj&S^Sjgtt^T^roS^o&ffi 

[114] *»Wo*ttft^Si!fiflr*'^? L AO||S3ro** 
mm (3tgiSS§2- l^S^roO), ©««TI0» St/tH" 

So 

IBs] **wo*»Eft*saflr^^f 4 AoiB3o** 

<Fib) Sr*i-H. 

mm tmimKT 3ftmt!tn&»&mtt> ©fat) 
■m 

R 3&tljB#0®0«lBR ©*Jfc) & 

[@9] *mw<nx&£&mmm->x ; T^<Df&4co%m 

[Hill] tt*o#«ft£S»tti'*5 l A©#£««r« 

■m 

i i*m£Sftfi-5|-&ff£lg 

2 

3 ttft»*%tir#sflr£s 

4, 5 
6 / — F 

1 1 m^-mmm® 

12 (T1-T6, T31~T42) 

1 3 

14 it&itmi- 

1 5 KWEIft 

31 

32 jgrs^m^ai^^ 

3 3 ftflTHII (R1~R6) 

3 4 flr«eo*@» 
35 mm®& 
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xwjmmzttsi'Af-bcnaioxmm asm. Ks&ma&B&meL ©fit) 




